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E3 has extensive experience conducting and assisting with
resource plans on behalf of a diverse range of clients

E3 has worked directly with utilities across

. . . : _ ; .
Example projects include North America on integrated resource planning

A Leading the development of a first-in-kind
Integrated System Plan for the Salt River Project

A Leading the technical analysis and advising the
California Public Utilities Commission in

conducting the stateds | RP prc
A Leading analysis of the Sacramento Municipal Puget Sound Energy New Brunswick
Utilities Districfreepowgroal of 1 Xcel Energy FeE-"
by 2030 Oregon PUC
A Evaluating resource adequacy needs on a Sacramento Municipal
changing Pacific Northwest system for a Utilities District

. R . . nerg

consortium of 13 utilities including NWE CAISO

A Investigating least-cost policies for achieving L ADWP .
carbon reductions on behalf of a coalition of SR
independent power producers in PIJM El Paso Electric

-

A Evaluating utility IRPs on behalf of clean energy
business interests in the Carolinas

. Florida Power & Light
»

Hawaiian Electric Company
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Agenda

é IRPin the 21% Century

A Emerging challenges for utility planning
€ Overview of IRP process

€ IRP best practices
A Engage stakeholders and solicit public input throughout process
A Use optimization to identify least-cost resource portfolios
A Consider reliability and resiliency during high impact, low frequency events
A Operational studies needed to determine operating reserve needs and characteristics
A Include demand-side resources in planning process

A Incorporate climate policy and climate change impacts

€ Conclusion
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IRP Inthe 21 st Century
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Emergence of Integrated Resource Planning

D>

The concept of Integrated Resource

Pl anning nl RPO emerged
bringing about a new approach to electricity
grid planning

D>

Today, in an ever-changing world, planning
for the future is both challenging and
critical:

A A larger suite of generation resources are
available

A Policymakers are setting decarbonization goals
that directly impact how the electric system will
operate

A The changing climate requires the grid to be ever-
more reliable and resilient
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Broad changes are sweeping through society that are increasing
the focus and difficulty of integrated resource plannin g

1. Technology: Technological change in data
processing, communications and manufacture are
making new technologies available and cost-effective

2. Climate: Utilities everywhere are updating their
planning assumptions to account for more frequent
and extreme temperatures and drought conditions

3. Policy: Climate change and the need to decarbonize
our economy will require the development of massive
guantities of low-carbon electricity

4. Democracy: Consumers are increasingly wishing to
take control of their own destiny, decentralizing the 3 fﬁygg,
. . el

locus of decision-making
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Significant Changes are Underway Across All Parts of
the System and are Increasingly Interrelated

Bulk Grid Supply Transmission System

e B e =7 B e B
: L ()  Grid Enablement Distributed
Coal Retirements Transmission . :
: Solutions Generation
L L Solutions J \ J
(™ D ( ) ( )
R TTY - bl Interregional @ Advanced Metering (ﬂ\!\ Eneray Efficienc
= enewanies Transmission Infrastructure 9y y
. ) & J . J \
-
i ) [ ) ( Traditional )
Natural Gas Plants -b Energy Storage ﬁ Distribution £\ ) Demand Response
\ J \ J L | Solutions y \
{ N {
{ N
Nuclear . . tm‘ Electric Vehicles
Microgrids oe
\ J \
\ J
4 ' ) (
.@'. Emerging Tech [ 1 é Pricing Programs
TS e.g., H2 storage
| S (e.9 ge) -b Energy Storage L
r \ ~ / r
-b Energy Storage -b Energy Storage
\ J \

Integrated system planning ensures the utility is unified and agile as it carries out these transformations
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Increased digitization and onshoring are creating renewed
Industrial demand growth
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